On-chip cell culture on a microarray of extracellular matrix with surface modification of poly(dimethylsiloxane).
Microfluidic cell culture chips allow to perform assays of small-volume samples rapidly and reproducibly. Most of these chips are made of poly(dimethylsiloxane) (PDMS), which is a flexible, durable, transparent and inexpensive polymer that can be easily applied to fabrication of microstructures by photolithography and replica molding. However, not many cells are able to grow on unmodified PDMS because the cells need appropriate scaffolds on the surface. Here we report surface modification of a PDMS substrate with a microarray of extracellular matrix (ECM) for on-chip cell culture. The ECM proteins collagen and fibronectin were covalently immobilized on an 8 x 8 microarray format by micropatterned UV-induced graft polymerization through a photomask and dehydration-condensation reaction through a microfabricated stencil. Identical spots of ECMs were successfully formed and the geometry of the spots accurately corresponded to the micropattern of the photomask and stencil. We demonstrate the culture of CHO-K1 cells on the ECM microarray chip. Cells proliferated on the fibronectin spots during the 2-day culture.